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PROBLEM TO BE SOLVED: To provide a leg type 
moving robot capable of self-maintaining it by — 
investigating a cause of a failure by autonomic self- 
diagnosis. 

SOLUTION: A function and a motion of a frame body are 
autonomically confirmed and diagnosed and improvement 
and adjustment is carried out in accordance with a self- 
diagnostic result by combination of a plural number of 
sets of input of a visual sensor, a microphone, a distance 
measuring sensor, a position sensor, etc., and output of 
an articulated actuator, a speaker, etc. Confirmation of 
an unconfirmed function unit is carried out by using the 
function unit finishing confirmation in advance. The point 
of issue impossible to improve is informed to the user 
through the normal function unit finishing confirmation 
work. 
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mwi^mm Lx^-if ici^^^— ^ii^-rs ^^v— a^i 

[1**3531 tJIS«ttg^=5' hits ^SPS^tc^ftLT* 

ho 

mm'^^xtatim^mm^mz x o -ctfris^^Am;^^ 

© Sr ^ e> fifil X. 5 r t Sr#« i: f 5 4 JclEttcoJMJ 

^<Dm^!ii!i^X'<D^mt:mmnmm^. ^ummA-t^ 



Biffl^S!) T i!' ^ ^ 31 - ^ fiO^® Ji. /X liBiTlEflF^ Aiii 
*«4}cfE«roiWI^Slci:iffy 

mmssiSimwir^ =^=.^—^(T>^Wi)^iEi^x-ih^*^^t^ 

T, tufEB8fl5^1^lT^f^a3l-^ro^i^i(IS:^v^rMfE«l 

•f"S3i7-il*o;^x-;/7°^$ ?>f-fiSx.^r i:^!l*mt-r 

0] mwmk^~y htt. ^gi5S*(c*j-LT 
$7*^- J? 03 Affl;^; «r^T 5 *^Affl;^SB , m^m^W) 

y v(DMm-^m. 

m^mmimm^^ y j; ^ -c mmm%wm r ^ 

^ Aai;'3gBroi()ft;jSiE^T'fo 5 ;5>5d='S:ffitM-r 5 *FA 
WfE?^AfctJ;'3i!ifm^;^7" y -f\z. J: o Ttfria^^Atti 

— y v<r>m^i^iE'^xi3i>t^^t^^mmir^mM^-y 
[ff*«i 2] mmmBmwiT^i'^^-^mf^mmy^ 

TyyRtJy-Ri-i^PAOitimilF^m^y'yZfl.cX^Wl 




5 ^ 7 -a^ ^ 7=- y ^4: $ b Jc« ^ 5 r i: i&!«Fia i: i- -5 

-tril*0-r«3i7— a^J^T^S'T'Sr* hKmx.?>:iti: 
[000 1] 

[000 2] H{c:!¥ L < fi, mmmmi X 

[0 00 3] 

m^<r>m^\ «m6<}^L<«^^S<]/<ef^ffl5rffl^^TA 

hj tVp, nsKy hiOSaSfi, ;^ 7 :?'S<Z5 " R O B O 
TA(SK^«l«)"(rS5fe1-5i:m*:>tiri.>-5o *:>;J5g-e 
njj^y h;a5^XL^64t>fc<Ottl 9 6 O^i^m^hX 

ti:t'(Dm.MMo^-:/ h (industrial robot) Tfcofc, 
[0 0 0 4] T— ^^nji^-;/ fe-5il$SO« 4o 

^mz.^m Lr, B»fS<73« L < fiffiE<^ Afi^f^HSrfttT 
5@>!r(7Dl|fJ£;v^•t^— h';^^tl^i-5r. i;J5x-#5, 

*^ fiS^«&^<0#|^J?'SES!fe(0S!9SI;t^, Sift • ^ so 
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[ 0 0 0 5 ] *J£-eii. -f 5i-^^3 0J; 9fC4S*=fTro 
TAWJ^J Sb<«: TArafaj <^Q5l?y h (humanoid r 

obot) ti:t\ m^^wi^^^-y htzm-ri>w^§iim^mm 

[0 0 0 6] m^^Wlo:^'y h<Dm~^<D 1 LT, M 

[0 0 0 7] *7t, m^ws^^y \-(Di&<Dmmt l 
( r3i*5j t*^ rufc^j , rpn<j /^if) iciqzjsL 

5, 

[0 0 0 8] tS5l505cJ^«(S. ^— f^f^irfS^iilf^ 

t <Dmmi'^m:s6^X'h 'o . ^M,(r>mY^^=^—f<Dm-^i,c 

[0 0 0 9] mtC^fb, VT^y v^oiV h/^n^Ks/ h 
fc, h755iii^A;^;$lg^^^Affi;f3^S^i^<i 

ma }£<o9\-^t^t:,(r>mm.^^^ L/C r t Lr r o 
•r-Sr tlcioT. ^— if(ci:oTl&#^j:i/^3i(i»;^^}c: 

5?5Ltfr i:;4S-C-#.5, 
[0 0 10] 

[^P>^iS«^Li9^-r5SSJ®] S3!?±<0#^^i^(6]ft 
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*[0 0 1ll r.ix(c^L. *!feS«L< fiaiv>$r— 
[0 0 12] L;6-L/^7!>5^. tt^«J^c^^-if A;^^«?f^ 

[0 0 13] Atj^-^l^h^itZM 

[0 0 14] rtitc^L. _bai(^J:5/c^ ^nummi X 
[0 0 15] nAK:y h(7)g#^i!}«tg^efflLT. gfeW 

10 0 16] ^<com^. s^^m^Ti^y hitmmt^:mm 

[0 0 17] *:%P.^cogKi(^. ^^^iiI^?iif(DA;^(c 

-if A;^ {cjf lb -f g \z.nmmm ^nx^ztti^x^ 

[0 0 18] :^mm(DW.^j:^M6^i'X. r^tlS^i&j Xfi 



[0 0 19] 

^mm^=^>yhmi^mi^wtxit:^9'iyyt. ^M^mT 

[0 0 2 0] rrT\ m^m^TT^y hiicmm^i^^m 
^umm\cMi.x=^^y'-^<D7<ititi 

x<Dmm^wim'r^m&u. ^^mm^^hm^^Ati-r 
[0 0 2 1] *fc. :t:^m<om 1 <Dmmi,^m^m^W} 
-^shf^mm^^xi^y^Tyy. Rv^yxit. «tg^- 

mm i^x^—'*f{-m:^^—^m^-t^^'y—m^^mx 

30 [0 0 2 2] :$:^m<Dmi(DmmiiCm^m^:^W}^^y 

hxitt(Dmm:^mc^fhi-^^ u^i^^ h^cmn^thtz^ 

[0 0 2 3] ^7t. 5fe(;i5S^75S?^A/fc;»tg^-y h^m 

[0 0 2 4] :^^m(Dm2(Dmmt. m^com^ 
^y hxmf$.^ti^m^^W]t27^y hx^t't(Dmm:^&x 




IE m^iii T ^ ^ in - (TJ^iS ^ fl3 V > T tfrlEatg^ - 
[0 0 2 5] rrr% hic|g:«$:tl.-5'» 

10 0 2 6] :^^m<D'm2(Dmm\^^^m^^'o-^^y 
:/^^h\^m^x\,^xhX\^\ 

[0 0 2 71 *^c, :4:^l^<^m2(0{ByElC'^5J»^^»!i 

[0 0 2 8] *^SJro»2WfiiJM(C^SW^^K)n7K-;/ 
-^-Y^, a«!i-fevf-, i5^-fe:^i^/£if<DA;^7 

[0 0 2 9] 5fe»cSt^7i5i^A.fc-a«i3.= 2/ KSrffi 

T-foHf^. ^mw(ommi,zx^m»±x'(Di^^^^^^ 
[0 0 3 0] *^?^(o^e3i-M<^@fi*i, ii#m^*fjif>«. 

[0 0 3 1] 50 
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[0 0 3 2] la 1 2 (ctt, :^^m(ommi^m^ti 

^m^^W)°^y h 1 0 0-dmiLLX\>^^m^t:tn:^R 
#«jDzK3/ h 1 0 Ott. TAfajJ^J 3Z.«: TAKSj tP? 

ff)Xtncm^< =^-ift(7^MmicX'oxnW}i^m^iLx 

li. W^KjSr^T9;fe:&2je<^TKi:, ffSfSBt, 
[0 0 3 3] &:&«-«rOT)Ktt> :'ciESP4:, JKMSJi:, 

fc J: o -cflE#$|5 Jb;b^(Z>:fe;&«-{l!l^jc § ttr V ^ 5 „ 

[0 0 3 4] ^^^^^y hf^icfi. E 1 2 JiT- 

)Ml^i!)n#.y MO OSr«^-r5#S8fi5T^^^ 

[0 0 3 5] US Cifi. *IIJS^J{c:-e^-5]Ki^»)D z)?-;/ 
MO O^sj^fli-f 5Ba«5§*««^4:«^Ce<J^C:^5L.TV^ 

5„ uncoil 15 , m^^W} n # y h 1 0 0 tt. 2 :$:roJ85 

m^ibfj:i,TSit. ±mtTs&ti:m^^^{^^ntX' 

[0 0 3 6] ^35 1 ^^}^t-5fg|SP{i, -i-gaipH-tt 
2i. l-illfif s/^*i3 ■i-g|gi5o-/Hft4 3 

[0 0 3 7] #»Bg5tt, MflSmi^:yf-m8 t. M 

1 1 t. t(f»B3-ttl 2 ^Wmm^'y^^X 3 i:. 

a«it^^:r-$)5, {IL, #^1 5(Ot!)f^g^(i. n^-.;/ 

5.. Ufc;65oT, ;fc:&co*JKSl5tt7 §**S^*1-■5i:i- 
[0 0 3 8] sfc, ^nn\t. ^n^'yf-m^t. 

[0039] TteS:«figi-5&:&«->«rOMiaj«:, 
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9 

2 2 tx-mj$.^ti^o Ai^(D&M (j^jiE) 2 2 it. mm 
^mmm^cm^m^mt^y^^y mo oe^sjiEf^-^ng 

[0 0 4 0] )^±§r^.S-rtL(i\ ^HJS^Jtc^^JWl^^ 
Eftn/Kj^ M 0 0±i*:i UTfl. -g^ft-C 3 + 7 x 2 + 3 io 

+ 6 X 2 = 3 2 g^S^*-r5::<irtC/^5o fl-b. 

h 1 0 o;d5i^^^-f Lt> 3 2 ^^m^m^^th^ 

[0 0 4 1] CT^^i&n/^f-/ h 1 0 0 ;a5i^o±a!(^#M 
uyt^-f :/<:0/J^^AC1^— 4^' • T^^^:2i— 

tcgE(c:^gi^txrv>-54$S^i 1 -3 3 3 8 e-^-mmw 
KmTj^^tix^^^o 

[0 0 4 2] m4{at. :$:mmm\^m^m^m^y^^y 
h 1 oo(Dmmiy^y'j^m^^m^^ii^^\^x\^^^o wi 30 

tiiSJS^ L T ft,^W»r^^m*m H] ^ S#$iJ® ^ i^^- 
^#mS93lftt*JiWt-5Si&9J«l^v^^-/U3 0 0 

[0 0 4 3] .w^^mm^i^^-yi- 2 0 0 mmnm^ 
mmmmcm-ri>mnmm^mnT^ c p u (central 

Processing Unit) 2 11-^, RAM (Random Access M 
emory) 2 12. ROM (Read Only. Memory) 2 13. 

2 14T*«t^Sn^. ie^)g«!!3SS:tT5C:<!:;6SX'#5 

[0 0 4 4] S#ffl^^v^^-/l-2 0 0 JCf^. CCD 
(Charge Coupled Device) :tJ ;^ "7 ^J: t^(DmiSi7<t}^^W: 
2 5 1^. ■^^i^fj:t^(0'^PAtimS2 5 2. ^ f-;* 
fj:t*<D=^Pa:h'&m.2 5 3. LAN (Local Area Netwo 
rk : [ll7j^L7iV>) ^j:t^i:m^l.Xt2 7)^^y h I 0 Oi^<Diy 
:^y'M^ty'—'$'^^i:nom{t-f:y^ — ^jc—:^ 2 5 4 
/^<!:#ao3Sgd5. /<;^->r ViJ' — >^ir:— ;^ 2 0 1^* 

xmm^tix\,^^o 50 
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[004 5] S^SiJia^v^zi.— /u 2 0 0 T-fi. ll^A;'? 
yg«2 5 l:d^*bA;^StU-5K«7^-^^«^A;^S?«2 
5 2d^^A;^$ti.SK*x-^/j:i:\ :^j^;(S^<b<oW»Jt 

o{^M\^x^^^mn-r^o 

[0 0 4 6] ~:^COalKlSJI»^v^^— /^3 0 Ofi. a 4^* 
5/ h 1 0 0 <r):^#mS83S»)Sr©J»-rS CPU (Central 
Processing Unit) 3 1 1 RAM (Random Access M 
emory) 3 12. ROM (Read Only Memory) 3 13. 

^i^Li^tcmn^mmmiXh^o ^ummmms i 4{c 

MPg^$/Lii. 't<D{&(DnmiiYm^wm'r^:it^'^x^ 
^ ( rzMPj tn. ^n^<Dms::h\icx^^—;^i^h 
ib^^ti tfj:^mm±(r>&(Dz txh^ . ^tz. rzMP 
©Lilj irfi. ^Jx.«n7|^-:y MO 0 co^triftf^fflM't'/c^ 
iftcZMP;d5iii<«^®lcSrSfti-5) <, 
[0 0 4 7] SSbSW^i^^— /W3 0 ot::(:i. nzK^^h 

^fS^^fS^^ftSy-f ^^^-ir>'1^3 5 1. :fe^'coj£j[S(7) 

mmx\tmm^iikm-t^mmmm'^>if- 3 5 2&U53 5 

3. y<^yy'v^j:t'(Dmm^'^m'r^mmmmmmj:t^(D 

[00 4 81 «ft»JW^v^aL->rU3 0 O-Cfi. S%$»J1W 

^v^.:^-/V2 O 075^ «bjt^^n7t trill ^«:mi"^< . ^ 

J^^*?"^. CPUSllft. S%SiJ»^i/^— /^2 0 0;6^ 
3 1 4;6^bSi»9mL. rt^6^tc:»jf^/<^ ->'Sr^ 

^-t"5o ^UT. cpu3iif^. fi;£^tLyc:ibf^>'^:^ 

— VfdSfoT. J^SPjESj. ZMP (Zero Moment Poin 

t) wim. i^^mm. ±!fea». JssPTk^ssr/iCS 

[0 0 4 9] ^/c. CPU3 1 1 (i. ^f?-fe>i^3 5 1 

C0fcH;^ift-^fcJ: 19 n7K:y h 1 0 0 c7>«:^a555^co^^-^{® 
^Sr1^Ui-r'5i:<!: ttc. «-^iS^|gir >^if 3 5 2 St/S 

5 3<Dmt}in^'{cxy)^'^W}m-^mmxi'ttLm<D\,^-rti 

<oVtmxh^7b^i:^mi-^Zt\:iX^X. m^W}^:^^ 
y hio 0(D±J^W,mmW)i:mJt^»}\::mm't^:itr^X 

[0 0 5 0] Si!}®JM^v^:x— /U3 0 Oti. S 

%©Jffll^v>^— /U2 0 OtcioV>T8t^$ix/cESa9(7) 




11 

'[0 0 5 1] 2 00 tmwimm'eiy 

[0 0 5 2] Igl5{Cfl. S^m(r>U7j^^y h 1 0 o^c^^ 

[0 0 5 3] nxj^y h 1 0 0f:i. ^-'^t>(b<D=i'^l^ 
[0 0 5 4] aijffi-fe:/i^5 IJ^. n7j?^> M 0 OC75«8f*: 

[0 0 5 5] ^^A:hU 5 2 f^. ^Jx.fi. -^-f ^ a :7;r 
l/N^o *^A;t^{t^fi^^ • ^SKIS^^Sas 5 6 {cT^tl 

[0 0 5 6] m^XtiU 5 3 . «3J;t . CCD (Char 
ge Coupled Device) <!f (^>«»^a-e«^*n, n^}? 30 
:y M 0 0cOfflgi5tC^tt^^rv>^. M^A^ff-^f^fe 

[0 0 5 7] ^§&-feV1^5 4{i. 0iJx«. ioa^-fe^^f- 
[0 0 5 8] S£5S^ilM^aSgP6 0(i. SSIi^m^5 

5 . • ^m^iSiQf^as 5 6 , ^mm^mu 5 ? . 40 

[0 0 5 9] g £5ftSSm-r-;5'-<-;^ 6 1 fi, ggfifgE 

^as 5 5. • ^mmm^m.^ 5 e . -ai^g^sgij 5 

7. ^^it^igilftLaSes 8t75#>!r;5.?5#>btt5ir>'1^ 
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i=uTi/^5o i£5S^iiSMsa5 6 oii. ^E.^mmm 
T^-^-<-^6 i^mcia«s^«i'7^'-i$'-<->^6 2 

[0 0 6 0] i!jf^r'-:J''<— :;^6 3(;i. CAl^s/hioo 

^5^<2^_br*i?^^ ^-tt^x^^mm^m-r^f'-^. 

[0 0 6 1 1 l!if^T^-^-<-^tc*&iW$tt-5l8imc(^. 
OTj^^x h 1 0 0;6sa^^ix.r4B<'<#S*:»b^^ («RJ^ 

[0 0 6 2] ^my'—^-<—y^6e\^. ^—^t<Dmx 
[0 0 6 3] nwi-mm- wptatiwrnm e 4 i e 

Sfbf^T'— ^J'^Sif^T'— ;^ 6 3t^h^'om-tt t 

[00 64] 2|c||J6«aj-c»i, i e56KiBS«!.Sffl5 6 0 <o 

[006 5] me twti," i efii^iSSMS^ 6 0 [zxm 

[0066] (1) gaaS^SirjJ'f^^^:— ^fiO$i^ : S 
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[0 0 6 7] ( 2 ) ^pAmtK^mm : gEtcsg^^t^T 

[0 0 6 8] (3) ^m'^>'^(Omm:lk\*^X^ ^^-fe 
rOKj . TNGJ . xt-i. rigsisj i*J»fi-5o N 

[0 0 6 9] ( 4 ) aygg-fe Vi^cT)^^ : S'JSg-^ Vi^ii. 
^J^f^nTp-/ M 0 OtO|ga5tC^«^ixT:i6«9. Ig^PSii 

m<Diy-/i'yi:ift\^xmjmt:mm'r^mmtfj:^x\,^ 

ixfc^*tcj^;cr. OK. ng. ^!^S(^v^-rtt/5^cott 
^tc^iiSf^o ^J;t«. NG^SiiHl-.NlEl N 
= 3 0) ^:iE*[iatc^i^iftL. HSFBtSStc^ife^s 

[0 0 7 0] ( 5 ) B^-ir >'i^c;oM^ : m^XtiU\%^ 
m^\i. n^s/ M 0 0(?DISSi5Jc:^tt$nT^o'9. WIFB 

1 0 0(^^/^<if#^(7^lH5{fi:(c^> K-^-i^4:fg^«i-5 J: 



14 

NG. mmmz/^^^^^m-t^. NGtco^.^r^i:. giJSg 

10 [ 0 0 7 1 ] HI 7 (Cft, g £56^^(75 n :x h 1 0 0 <0 
[0 0 7 2] n >^ f> 1 0 0 0:>m,W\ZMmnM^^7^'t 

[0 0 7 3] ^-f. ^mwmmri^^^=i^-i$^(Dmm^ 

20 m^f^.x\^^^m^mmT^^^:^—^{cx^W2i¥'rts:t> 
hm^(Dnmi^—^:^:^^m\^^x^—^i,z^'7—^m^ 

[0 0 7 4] Sfc, glgfi^KTi^^^^^-^coa^^gm 

V > 5 gggpjpKT ^ ^ ^ " ^ c^Dibf^-r ?t ^ •^E^^(^tT!(] 

30 wmcm^o 

[0 0 7 5] mm^m<D^^^. ^^AtH;^a5(7?/>/^< t 

[0 0 76] *Ac. i^^Atb;^ffl560^S^^*^5oKr-fo 

40 s^ir^i^^s^ii. m^iiEmmm-mm^tixi^^mwm 
[0 0 7 7] mm^mm(D'i^^. '^m^>^<^'p^i< 1 1 
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. [0 0 7 8] m§^±>'D-<^^mmm(Dm^. ^m-^^>-^ 

* y h 1 0 q;6Si#6<)^c:-fe•>'-!^aElft^SiS^r^ToTA»?5, 
[0 0 7 91 aiJffi-tz^l^SSStt, fEJcjE^SSf^assi^S 

[0 0 8 0] iB'jig-fei'iKo«ssMa<^>iii*. mm-fr>'i)- 

K.itm^\Bim (N0) ^T-fT?, 

[0 0 8 1] $iJSE-fe: >••t^^OBlm^S(0^*. gij^ 

[0 0 8 2] m^±>'D-m.mii. mciEmwimmm^ 
[0 0 8 3] iiifi^■fe:/■t^(^5fe^MSro^*, ®^•fe•>-t^ 
ili^6•fe:/■!^^6asrl*^T•r5o miSL±>-^(Dwmmit. m 

[0 0 8 4] 4fc, ®fiS-fe:/i^<7)^^M3SO,=e;i:. 

Of±, ^It^x/w, ^m^ey'ju^ ^^^xyw. =fT*)^X 

[0 08 5] Sfc. M^StflJ^^nfc^-e-fCtt, n# 
y M 0 0;isS#6<]tciii«/-?7^— ^^SS^^f•oT^5» 

[0 08 6] '^■^XiiitS(r>m^mm : 121 8 icfi, ^PT^A 
[0 0 8 7] *-f, fitSf^^ro^lSISgi LT, 

w^x. &s(nm^y.\-t—->5nmn^m'^^xmfA'6-5i.^ 
[0 0 8 8] ■^i'^{cJ:5*$jiSA»-e/^v\ -f/^^pt, 



(9) ^^8 2 0.0 2 - 1 4 4 2 6 0 

16 

SSSnr-^'t' ^ 4rJt L;t^ L/j:*s S 5 ''i if w 
[ 0 0 8 9 ] fdi:^, -v^i^'icisA^^isSif. -r^it^^p 

[0 0 9 0] •=i"('i!'»Cj;5*W*5^»t?/£l,\ l-^iip*, 

f-:* }c i.^^^t-^^Xft < ?t^^^*5N G (75:^^ 

[0 0 9 1] *||i£0ij-ett. njj<5/ K 1 0 0 
l=^Am;^)gB(D Pp^H -^m^-t 5 * <D^^:ds^« $ ttr 

20 (curves, 

[0 0 9 2] gg^-b:/»(Dgbf^m : m 9 (CH. ^t(|^-fe 
[0 0 9 3] *-r. a^f^Ho^lSPti: LT, Pg|5(75 

[0 0 9 4] *fc. ffltlSf^mc0^2SPgi: LT, ^jaicT) 
30 ^i::^«l^^^^fcJPjSS-fei'1^*sti};^•t-5JSM•r-:?^^:fifeS 
[0 0 9 5] 4fc. fitigf^llCO^SSPti: LT. K^DO 
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